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1.0

FLOOD INSURANCE STUDY

CITY OF KEARNEY,
BUFFALO COUNTY, NEBRASKA

INTRODUCTION

1.1

1.2

1.3

Purpose of Study

This Flood Insurance Study investigates the existence and severity of flood
hazards in the City of Kearney, Buffalo County, Nebraska, and aids in the
administration of the National Flood Insurance Act of 1968 and the Flood
Disaster Protection Act of 1973. This study will be used to convert the City
of Kearney to the regular program of flood insurance by the Federal
Emergency Management Agency (FEMA). Local and regional planners will
use this study in their efforts to promote sound flood plain management.

In some states or communities, flood plain management criteria or.
regulations may exist that are more restrictive or comprehensive than those
on which these Federally-supported studies are based. These criteria take
precedence over the minimum Federal criteria for purposes of regulating
development in the flood plain, as set forth in the Code of Federal
Regulations at 44 CFR, 60.3. In such cases, however, it shall be understood
that the state (or other jurisdictional agency) shall be able to explain these
requirements and criteria.

Authority and Acknowledgements

The sources of authority for this Flood Insurance Study are the National
Flood Insurance Act of 1968 and the Flood Disaster Protection Act of 1973.

The hydrologie and hydraulic analyses for this study were performed by the
U.S. Army Corps of Engineers (COE), the Study Contractor, for the Federal
Emergency Management Agency, under Inter-Agency Agreement No. (IAA)-
H-9-79, Project Order No. 38, Amendment No. 3. This study was completed
in April 1982.

Coordination

The identification of streams requiring detailed study was accomplished
through joint agreement among personnel of the COE, FEMA, and the City
of Kearney. Information necessary for developing a community base map
was obtained from the City of Kearney.

The time and cost meeting was held on April 25, 1979 at Kearney City Hall.
This meeting also met the requirements of an initial coordination meeting.
The meeting outlined the forthcoming study to local officials and provided
information to the COE for submitting a time and cost estimate to perform
the study. Representatives from the COE, FEMA, and the City of Kearney
were in attendance.

On June 14, 1983, the results of the work by the Study Contractor were
reviewed and accepted at a final coordination meeting attended by
representatives of the Study Contractor, FEMA, and the community.
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AREA STUDIED

2.1

2.2

Scope of Study

This Flood Insurance Study covers the incorporated area of the City of
Kearney, Buffalo County, Nebraska and the extraterritorial zoning limits
extending outward a distance of 2 miles from the Kearney corporate limits.
The area of study is shown on the Vicinity Map (Figure 1).

The areas studied by detailed methods were selected with priority given to
all known flood hazard areas and areas of projected development or
proposed construction through April 1987.

The following flooding sources were studied by detailed methods:

a. The Platte River, within the corporate limits and its extraterritorial
limits, approximately 6.25 miles;

b. The North Channel Platte River, within the corporate limits and its
extraterritorial limits; approximately 9.1 miles;

c. | The Wood River, from about 1.14 miles downstream of County
Highway 40-E to about 0.66 mile upstream of State Highway 10;

d. Glenwood Park Creek, from the extraterritorial limits near its
confluence with the Wood River to a point 0.29 mile upstream of 56th
Street, approximately 5.9 miles;

e. Kearney Canal, from its confluence with the North Channel Platte
River to a point approximately 1.0 mile downstream of County Road
52-A, approximately 5.9 miles; and,

f. North Dry Creek Ditch, from its confluence with the Platte River to
a point just downstream of the confluence of Whiskey Slough,
approximately 0.8 mile.

Approximate methods of analysis were used to study those areas having a
low development potential or minimal flood hazards as identified at the
initiation of the study. The scope and methods of study were proposed to
and agreed upon by FEMA and the City of Kearney.

Airport Draw was studied by approximate methods, from the Kearney
Municipal Airport to its most downstream crossmg of 56th Street, a distance
of about 5.0 miles.

Community Descnpnon

The City of Kearney is located in southem Buffalo County in central
Nebraska. Kearney is completely surrounded by unincorporated Buffalo
County with a portion of the extraterritorial limits located in Kearney
County. Kearney, which had a 1980 population of 21,158, is the county seat
of Buffal- County (Reference 1). Kearney is heavily irrigated with many
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irrigation wells and several irrigation canals. Industries include cattle
feeding, irrigation produects, grain drying equipment, alfalfa processing,
pharmaceutical products, and other various manufactured goods.
Recreational facilities such as a fairground, a golf course, parks, tennis
courts, a swimming pool, and baseball and horseshoe playfields are available.
Educational facilities in Kearney include Kearney State College and
elementary and high schools. Kearney is served by newspaper, radio, and
commercial television facilities. = Major thoroughfares are Interstate
Highway 80, U.S. Highway 30, and State Highways 10 and 44. The main line
of the Union Pacific Railroad and an airport also serve the community.

The climate in the Kearney area is subhumid and continental, with cold
winters and hot summers. The mean annual rainfall is 24.6 inches. The
mean January temperature is 22.8 degrees Fahrenheit (F.) and the mean July
temperature is 76.3 degrees F. (Reference 2). Topography in the area
ranges from the flat Platte River valley in the Kearney viecinity to steep
rolling hills in the upstream portion of Glenwood Park Creek and the Wood
River watersheds. Vegetation ranges from trees and brush along the
streams to cultivated crops in level areas and grassland in hilly areas.

Surface soils range from clays to loam to gravels in the Platte River valley
to silt loam in the upstream portion of the tributary watersheds. The soils
are generally moderately slowly permeable and the hilly area is highly
erodible (Reference 3).

Airport Draw begins in the northern part of Kearney and flows in an easterly
direction past the Kearney Municipal Airport to its confluence with the
Wood River five miles northeast of Kearney. It has a drainage area of about
5.3 square miles, and elevations in the basin range from about 2,250 feet to
2,115 feet. Flood plain uses in the study area are primarily agricultural,
except for the area near the Kearney Municipal Airport.

Glenwood Park Creek, a right bank tributary of the Wood River, has a
drainage area of about 5.3 square miles. Its headwaters adjoin the City of
Kearney along the north and west city limits, and it flows in a northeasterly
direction. Its confluence with the Wood River is located approximately 4
miles north of Kearney. Elevations in the basin range from about 2,300 feet
to 2,140 feet. Flood plain uses in the study area are primarily agricultural,
except for some residential development near State Highway 10.

Kearney Canal begins approximately 2 miles southeast of the City of Elm
Creek where a dam on the Platte River diverts water into Kearney Canal.
It flows in an easterly direction and is used to supply water for irrigation,
power production, and to maintain pool levels at Cottonmill Lake and Lake
Kearney. From Lake Kearney, Kearney Canal flows in a southerly direction
to its confluence with the North Channel Platte River at a location 1 mile
southwest of Kearney. There is an area of about 3.3 square miles in the
Cottonmill Lake Area which contributes runoff to a flood on Kearney Canal.
Elevations in this area range from about 2,350 feet to 2,150 feet. Flood
plain uses in the study area are primarily agricultural, except for residential
and commercial development near Kearney.
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The North Channel Platte River is a former side channel of the Platte
River. The Interstate Highway 80 embankment has eliminated the
connection with the Platte River at the upstream end of the North Channel
Platte River. The North Channel Platte River now begins 2 miles southwest
of Odessa and flows in an easterly direction to its confluence with the
Platte River at a location 4 miles east of Kearney. Elevations in the study
reach range from about 2,215 feet to 2,110 feet. Flood plain uses in the
study area are primarily agricultural, with some intensive commereial
development near State Highway 44 at Kearney.

North Dry Creek Diteh is a right bank tributary of the Platte River and has
a contributing drainage area of about 40 square miles. It begins 20 miles
southwest of Kearney and flows northeasterly to its confluence with the
Platte River 1 mile upstream of State Highway 44. Elevations in the basin
range from about 2,300 feet to 2,150 feet. Flood plain uses in the study
area are primarily agricultural. »

The Platte River begins in west-central Nebraska just east of the City of
North Platte at the junction of the North and South Platte Rivers. From
that point the Platte River flows southeastward approximately 95 miles to
Kearney on the way to its confluence with the Missouri River south of
Omaha. Elevations in the basin range from over 14,000 feet at the
headwaters in the Rocky Mountains to approximately 2,140 feet near
Kearney. The drainage area of the Platte River at Kearney is
approximately 62,100 square miles. The Platte River flood plain near
Kearney is utilized primarily for agricultural activities, with some
commercial development near State Highway 44.

The Wood River, a left bank tributary of the Platte River, has a drainage
area of about 466 square miles at Kearney. It begins in Custer County,
Nebraska and flows in a southeasterly direction to its confluence with the
Platte River near Grand Island. Elevations in the basin range from about
2,800 feet to 2,120 feet near Kearney. Flood plain uses in the study area
are primarily agricultural with scattered residential development.

Principal Flood Problems

Kearney lies along the edge of the Platte River valley. Flooding along this
reach of the Platte River occurs predominately as a result of heavy
snowmelt, major heavy rainstorms in the west, or a combination of both.
Ice effects can also aggravate the flood problem. Flooding along the Platte
River is normally of long duration with ample warning prior to the peak.
Flooding on Airport Draw, Glenwood Park Creek, Kearney Canal, the North
Channel Platte River, North Dry Creek Ditech, and the Wood River can
result from heavy rainfall on a relatively local basis, ereating short duration
flooding with relatively little warning.

Historical floods occurred on the Platte River in this reach in June 1935,
May 1947, June 1949, June 1965, June 1971, and May 1973. The maximum
flood discharge at the U.S. Geological Survey (USGS) stream gage at Odessa,
Nebraska, west of Kearney, was 22,700 cubic feet per second (efs) on June
24, 1947. The second highest discharge occurred on May 31, 1973, with a
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discharge of 18,500 cfs at Odessa. Historically, upstream flood runoff from
the North and South Platte Rivers has been attenuated considerably as it
travels downstream. USGS stream gaging records at Odessa indicate several
years in which the Platte River stages were affected by ice. Floods along
the Platte River in central Nebraska have not caused significant damages as
the channel is wide and can accommodate most high flows with moderate
increases in stage (Reference 4).

On the Wood River, the only major flood of record occurred on June 21 to
22, 1947. Over 53,000 acres were flooded following a heavy rainstorm over
the watershed (Reference 5). Crops, livestock, and transportation facilities
were damaged.

There are few flood records for Airport Draw, Glenwood Park Creek,
Kearney Canal, the North Channel Platte River, and North Dry Creek Ditch.
On these streams, flood discharges decrease as floodwaters leave the hills
and uplands and enter the flat Platte River valley. Flood drainage is slow in
the Platte valley due to the flat terrain.

2.4 Flood Protection Measures

Several dams and reservoirs are located on the North Platte River and South
Platte River basins. Of these, the major reservoirs in the North Platte
River basin contributing to flood peak reduction to some extent on the
Platte River at Kearney are Seminoe near St. Clair, Wyoming; Pathfinder
near Alcova, Wyoming; Alcova at Alcova, Wyoming; Glendo near Glendo,
Wyoming; Guernsey near Guernsey, Wyoming; and, Lake McConaughy near
Keystone, Nebraska. The major reservoirs in the South Platte River basin
contributing flood peak reduction to some extent on the Platte River at
Kearney are Elevenmile Canyon near Lake George, Colorado; Cheesman
Lake near Deckers, Colorado; Cherry Creek near Denver, Colorado;
Chatfield near Denver, Colorado; and, Bear Creek near Morrison, Colorado.
In addition to these reservoirs, irrigation diversions on the North Platte
River, the South Platte River, and the Platte River contribute to flood peak
reduction to some extent. Small reservoirs have been constructed by the
U.S. Department of Agriculture, Soil Conservation Service (SCS) and
Central Platte Natural Resources Division in the Glenwood Park Creek,
North Dry Creek Ditch, Kearney Canal and the Wood River basins. Only
Cottonmill Lake, located along Kearney Canal, provides significant
reduction of flood flows on those streams in the Kearney study reach.

ENGINEERING METHODS

For the flooding sources studied in detail in the community, standard hydrologic
and hydraulic study methods were used to determine the flood hazard data required
for this study. Flood events of a magnitude which are expected to be equaled or
exceeded once on the average during any 10-, 50-, 100-, or 500-year period
(recurrence interval) have been selected as having special significance for flood
plain management and for flood insurance rates. These events, commonly termed
the 10-, 50-, 100-, and 500-year floods, have a 10, 2, 1, and 0.2 percent chance,
respectively, of being equaled or exceeded during any year. Although the
recurrence interval represents the long term average period between floods of a
specific magnitude, rare floods could oceur at short intervals or even within the



same year. The risk of experiencing a rare flood increases when periods greater
than 1 year are considered. For example, the risk of having a flood which equals or
exceeds the 100-year flood (1 percent chance of annual exceedence) in any 50-year
period is approximately 40 percent (4 in 10), and, for any 90-year period, the risk
increases to approximately 60 percent (6 in 10). The analyses reported herein
reflect flooding potentials based on conditions existing in the community at the
time of completion of this study. Maps and flood elevations will be amended
periodically to reflect future changes.

3.1

Hydrologic Analyses

Hydrologic analyses were carried out to establish the peak discharge-
frequency relationships for floods of the selected recurrence intervals
for each flooding source studied in detail affecting the community.

The discharge-probability relationships for the Platte River and Wood River
at Kearney are based on the report entitled, "Report on the Platte River
Basin, Nebraska, Level B Study, Flood Damage and Control Technical Paper"
(Reference 4). Six gaging stations on the upper Platte River with more than
15 years of record each were the principal sources of data for defining these
relationships. The gaging records were analyzed statistically utilizing
procedures in "A Uniform Technique for Determining Flood Flow
Frequencies" (Reference 6). The flood peak discharge-frequency
relationships at any given point on the upper Platte River were interpolated
between the gaging stations on the basis of river mileage. The 500-year
flood discharge was extrapolated from the 10-, 50-, and 100-year flood
discharges developed in the Level B study. '

The discharge-probability relationships for Airport Draw, Glenwood Park
Creek, Kearney Canal, and North Dry Creek Ditch were developed using the
Environmental Protection Agency's Storm Water Management Model
(SWMM) (Reference 7). Rainfall data were selected using the National
Oceanic and Atmospheric Administration (NOAA) Technical Memorandum
NWS HYDRO-35 (Reference 8). A soil infiltration rate of 0.2 inch per hour
was used for pervious areas. Impervious areas and surface storage values
were left at the default values in the SWMM program. On Kearney Canal,
SWMM was used in combination with reservoir flood routing methods to
determine the outflow from Cottonmill Lake for the various flood events.

Since flow from the Platte River into the North Channel Platte River has
been blocked by the Interstate Highway 80 embankment, the discharge-
probability relationships for the North Channel Platte River were based
upon the assumption that peak discharges on the North Channel Platte River
would result from runoff from the 74 square mile Elm Creek basin that is a
tributary to the Platte River approximately 14 miles upstream from
Kearney. The 100-year hydrograph for Elm Creek at the mouth was
developed from the hydrologic studies done on the Buffalo Creek and Spring
Creek basins as part of the Flood Insurance Study for Lexington, Nebraska
(Reference 9). The hydrograph was routed downstream to the study reach of
the North Channel Platte River near Kearney.

Discharges decrease going downstream on the North Channel Platte River,
the Wood River, and Glenwood Park Creek due to storage in the flood plain.

On Kearney Canal, discharges decrease downstream of Cottonmill Lake due
to storage in the lake.



